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Topics:	
  

• Background	
  
• System	
  Descrip>on	
  
• Intercomparison	
  
• Next	
  Steps	
  
• Future	
  	
  



RAMA/PIRATA	
  Moorings	
  



Project	
  Requirements	
  

•  Address	
  Obsolescence	
  w/proven	
  core	
  technology	
  

•  Same	
  data	
  quality	
  standards	
  (per	
  Climate	
  Principles)	
  
•  Cost	
  containment	
  

•  Use	
  ATLAS	
  components	
  when	
  prac>cal	
  

•  Whole	
  Life-­‐Cycle	
  Engineering	
  
•  Flexible	
  Electronics	
  Architecture	
  

•  Vandalism	
  considera>ons	
  
•  More	
  RT	
  data	
  

•  Hardware	
  

•  Extended	
  Endurance	
  
•  ~18	
  months	
  



field	
  proven,	
  developed	
  
for	
  high	
  la1tudes	
  

• Flexible	
  	
  	
  	
  electronics/
so]ware	
  

……robust	
  &	
  adaptable,	
  
but	
  not	
  
	
  ‘plug	
  and	
  work’	
  

FLEX	
  Background	
  



ATLAS-­‐T-­‐FLEX	
  Data	
  comparison	
  
Report	
  completed	
  in	
  July	
  2010	
  

Includes:	
  
ATLAS	
  &	
  FLEX	
  high	
  resolu>on	
  data	
  along	
  with	
  
a	
  Vaisala	
  WXT-­‐520	
  





Red	
  indicates	
  when	
  Flex	
  Gill	
  vane	
  values	
  were	
  
in	
  the	
  range	
  100°	
  to	
  200°	
  and	
  blue	
  indicates	
  all	
  
other	
  vane	
  values.	
  	
  The	
  green	
  line	
  is	
  the	
  linear	
  
least-­‐square	
  regression.	
  



Sensor	
  Influence	
  



T-­‐FLEX	
  Surface	
  	
  
Instrumenta4on	
  

Gill	
  Windsonic	
  	
  
w/Spartan	
  3004	
  Compass	
  
(PMEL	
  mods)	
  

RMY	
  Rain	
  Gauge	
  
(PMEL	
  mods)	
  	
  

LWR/SWR	
  Eppley	
  Sensors	
  
(PMEL	
  mods)	
  

Rotronics	
  MP	
  101	
  or	
  Hygroclip	
  
ATRH	
  (PMEL	
  mods)	
  	
  

Paros	
  or	
  Druck	
  BP	
  
(PMEL	
  mods)	
  	
  

GPS	
  and	
  IRID	
  Antenna	
  	
  
4km	
  	
  RF	
  Modem	
  Antenna	
  
(PMEL	
  mods)	
  	
  

Seabird	
  IMM	
  coms	
  
(PMEL	
  mods)	
  	
  

AddiMonal	
  BaNery	
  



Subsurface	
  Instruments	
  

Commercial	
  
No	
  PMEL	
  mods	
  
needed	
  



IRID/GPS	
  	
  
Antennae	
   RF	
  Modem	
  Antenna	
  

Connec>on	
  Faceplate	
  

Ribbon	
  Cable	
  
Junc>on	
  

T-­‐FLEX	
  Board	
  Stack	
  

IRIDIUM	
  

Electronics	
  Chassis	
  

7x14	
  BaJery	
  Stack	
  

Electronics	
  Tube	
  

0.75m	
  



Example:	
  	
  Ruggedized	
  Wind	
  Sensor	
  

New	
  Part	
  to	
  fit	
  compass/	
  
Underwater	
  connector	
  



PMEL	
  Gill	
  molded	
  part	
  



Example:	
  	
  AT/RH	
  Sensor	
  

Rotronics	
  MP-­‐101	
   Rotronics	
  Hygroclip	
  



AT/RH	
  Sensor	
  

Thermal	
  mass	
  reduc4on	
  ~60%	
  
Area	
  reduc4on	
  ~80%	
  

20mm	
  

115mm	
  

Rotronics	
  
MP-­‐101	
  

Rotronics	
  
Hygroclip	
  



An>the]	
  Toggles	
  
New	
  Design	
  



Summary:	
  

Design	
  completed,	
  
prototypes	
  built,	
  	
  	
  	
  

	
  training	
  personnel	
  

Developed	
  infrastructure	
  

Local	
  water	
  tests	
  

T-­‐FLEX	
  developed	
  by	
  following	
  sound	
  design	
  
principals	
  with	
  1ght	
  science	
  feedback	
  loops	
  



Ques>ons	
  so	
  far?	
  



PICO-­‐Easy	
  to	
  deploy	
  system	
  for	
  climate	
  



Opera>ons	
  &	
  Logis>cs	
  

A	
  	
  typical	
  40’	
  container	
  has	
  space	
  for	
  only	
  1-­‐2	
  conven>onal	
  moorings	
  
but	
  can	
  hold	
  up	
  to	
  20	
  ETD	
  systems	
  

Easy-­‐to-­‐Deploy	
  
(ETD)	
  

ConvenMonal	
  
Mooring	
  



Profiling-Crawler  (‘Prawler’) 

•  Uses	
  wave-­‐energy	
  of	
  buoy	
  
mooring	
  line	
  to	
  climb	
  to	
  
top.	
  

•  Command/control	
  and	
  data	
  
via	
  Induc>ve	
  Modem	
  
Module	
  (IMM)	
  

•  Ultra-­‐low	
  power	
  pumped	
  
Seabird	
  ‘Prawler’	
  CTD	
  

~14”	
  



Prawler	
  CTD	
  
•  Real>me	
  command/

control	
  

•  Choice	
  of	
  resolu>on,	
  
sample	
  interval,	
  top/
boJom	
  depths	
  

•  ~3500	
  profiles	
  in	
  4	
  months	
  
(to	
  date)	
  

•  ~	
  1750	
  km	
  profiles	
  	
  

	
  (to	
  date)	
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